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\S 1.
$M$ $\gamma$ $(\mathrm{g}\mathrm{e}(\succ$
desic curvature) $\kappa_{\gamma}(\geq 0)$ circle
(1) $\nabla_{\dot{\gamma}}\nabla_{\dot{\gamma}}\dot{\gamma}=-\kappa_{\gamma}^{2}\dot{\gamma}$
$\kappa_{\gamma}$ (1) $\gamma$
$X=\dot{\gamma},$ $Y$
(2)
$||\nabla_{\dot{\gamma}}\dot{\gamma}||=$
$\kappa_{\gamma}$
$\gamma$ $\kappa_{\gamma}=0$ circle
circle .–
–
$P\in M$ $u,$ $v\in T_{p}M$
$\kappa\geq 0$
$\kappa$ circle $\gamma$ $\dot{\gamma}(0)=u,$ $\nabla_{\dot{\gamma}}(0)=\kappa v$
1 $M$ $\gamma(t)$ $-\infty<t<\infty$
circle
.
$(M, J)$ $J$
circle $\gamma$
(3) $\tau_{\gamma}=\langle\dot{\gamma}, J\nabla_{\dot{\gamma}}\dot{\gamma}\rangle/||\nabla_{\dot{\gamma}}\dot{\gamma}||=\langle \mathrm{x}, J\mathrm{Y}\rangle$
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$|\tau|\leq 1$ $\gamma$ (complex torsion)
4 $(M, \{I, J, K\})$ circle $\gamma$
(4) $\tau^{2}=\langle X, I\mathrm{Y}\rangle^{2}+\langle X, J\mathrm{Y}\rangle^{2}+\langle X, K\mathrm{Y}\rangle^{2}$
circle
circle congruency
2 circle $\gamma_{1},$ $\gamma_{2}$ congruent
$\gamma 2(t)=\varphi\circ\gamma 1(t+t0)$
$\varphi\in Iso(M)$ to
$M$ 2
circle $\gamma_{1},$ $\gamma_{2}$ congruent circle
$(\kappa_{\gamma_{1}}=\kappa_{\gamma_{2}}, |\tau_{\gamma_{1}}|=|\tau_{\gamma_{2}}|)$
([MO]) ( ) circle
\S 2. circle
–
circle $\gamma$
(closed)
(5) $t$ $\gamma(t+t_{0})=\gamma(t)$
t $\gamma$ closed
(5) t $\gamma$ $\iota_{engt}h(\gamma)$
circle open
length$(\gamma)=\infty$
circle $c$
$S^{n}(c)$ circle $\kappa$
$2\pi/\sqrt{\kappa^{2}+c}$ $\mathbb{R}^{n}$ circle
$\kappa$
$2\pi/\kappa$ $1/\kappa$ $-$ $-C$ $H^{\tau\iota}(-c)$
circle $\kappa>$ $\kappa\leq\sqrt{c}$
Hadamard ( 1
(c) ) compact $\kappa\leq\sqrt{c}$
$\gamma(\infty)=\lim_{tarrow\infty}\gamma(t),$ $\gamma(-\infty)=\lim_{tarrow-\infty}\gamma(t)$
$\kappa=\sqrt{c}$ $\gamma(\infty)=\gamma(-\infty)$
$p(\infty)=\gamma(\infty)$ $\rho$
circle holocyclic
2
$\mathrm{H}^{<}$
$\backslash$
$\backslash$
circle $\mathbb{C}^{n}$
non-flat
circle
1 ([AMUI]) $c$ $\mathbb{C}P^{n}(c)$
$\kappa_{\gamma}$ circle $\gamma$
(.1) $\tau_{\gamma}=\pm 1$ totally geodesic $\mathbb{C}P^{1}$
$2\pi/\sqrt{\kappa_{\gamma}^{2}+c}$
(2) $\tau_{\gamma}=0$ totally geodesic $\mathbb{R}P^{2}$
$4\pi/\sqrt{4\kappa_{\gamma}^{2}+c}$
(3) $0<|\tau_{\gamma}|<1$ $\tau_{\gamma}$
3
3$c\lambda^{3}-(4\kappa^{2}+c)\gamma 2\lambda+\sqrt{c}\kappa\tau=0\gamma\gamma$
3
3 3 Naitoh’s parallel embedding
torus
2 $([\mathrm{A}\mathrm{M}1])$ $-C$ $\mathbb{C}H^{n}(-c)$ circle
$\gamma$
(1) $\tau_{\gamma}=\pm 1$ totally geodesic $\mathbb{C}H^{1}$
(2) $\tau_{\gamma}=0$ totally geodesic $H^{2}$
(3) $\kappa(0)=\sqrt{c}/2,$ $\kappa(1)=\sqrt{c}$ $\kappa(\tau)(0\leq\tau\leq 1)$
a) $\kappa_{\gamma}>\kappa(|\tau_{\gamma}|)$
b) $\kappa_{\gamma}\leq\kappa(|\tau_{\gamma}|)$ Hadamard
$\gamma(\infty),\gamma(-\infty)$
c) $\kappa_{\gamma}\leq\kappa(|\tau_{\gamma}|)$ $\gamma(\infty)\neq\gamma(-\infty)$
d) $\kappa_{\gamma}=\kappa(|\mathcal{T}_{\gamma}|)$ horocyclic $\circ$
(4) $\gamma$ $\kappa_{\gamma}>\kappa(|\tau_{\gamma}|)$
a) $\tau_{\gamma}=\pm 1$ $2\pi/\sqrt{\kappa^{2}-c}$
b) $\tau_{\gamma}=0$ $4\pi/\sqrt{4\kappa^{2}-c}$
C) $0<|\tau_{\gamma}|<1$ $\tau_{\gamma}$
3
$c\lambda^{3}-(4\kappa-2\gamma C)\lambda+2\sqrt{c}\kappa \mathcal{T}_{\gamma}=\gamma 0$
3
$\tau=1$
$<0$
$\kappa(\tau)$ $27c^{2\mathit{2}1}\kappa\tau=(4\kappa-c)\vee S$ $\kappa$
4
$\tau=\pm 1$ circle holomorphic
circle $\tau=0$ circle totally real circle
. $\pi$ .
1 circle [MT]
[A2] circle
1 circle
non-flat 2 compact
$\kappa$ holomorphic circle
$([\mathrm{A}8], [\mathrm{A}\mathrm{M}\mathrm{U}2])$
\S 3.
$\mathbb{C}P^{n}$ circle
$N$ $M$
(isometric embedding) $\iota$ : $Narrow M$
$N$ $M$
(totally geodesic)
$\iota$ (circular geodesic) $N$
$\rho$ $M$ $\iota 0\rho$ circle
circle
[1] Naitoh’s parallel immersion
[N] $S^{1}\cross S^{n-1},$ $SU(3)/SO(3),$ $SU(3),$ $SU(6)/Sp(3)$ ,
$E_{6}/F_{4}$ 2 circular geodesic
immersion $\iota$ : $S^{1}\cross Sn-1arrow \mathbb{C}P^{n}(4)$
Hopf fibration Proj: $S^{2n+1}arrow \mathbb{C}P^{n}(4)$ $0$
$\iota(e^{i\theta}, (a_{1},a_{2},:.. , a_{n}))$
$=Proj$
$\frac{2}{\sqrt{6}}ia_{2}e^{1\theta/3},$ $\cdots,$
$\frac{2}{\sqrt{6}}ia_{2}e^{1\theta}/3)$
$S^{1}\cross S^{n-1}$ $S^{1}$ $S^{n-1}$
$\langle(u,\xi), (v,\eta)\rangle=\frac{2}{9}\langle u, v\rangle+\frac{2}{3}\langle\xi,\eta\rangle$ , $u,$ $v\in TS^{1},\xi,\eta\in TS^{n-1}$
5
$\psi(e^{i\theta}, (a_{1}, a_{2}, \cdots, a_{n}))=(-e^{i\theta}, (-a_{1}, -a_{2}, \cdots, -a_{n}))$
$S^{1}\cross S^{n-1}$ – immersion $(S^{1}\cross$
$S^{n-1})/\psiarrow \mathbb{C}P^{n}(4)$ immersion
para el ( 2 ) $N$ $\mathbb{C}P^{n}(4)$
$\frac{\sqrt{2c}}{\Lambda}$ circle
[2] Homogeneous real hypersurface
homogeneous real hypersurface $\mathbb{C}P^{n}$
homogenous real hypersurface [T]
(1) A : $\mathbb{C}P^{k}$ $r$ tube ( $k=n-1$
$\mathrm{A}\mathrm{I}$ AII )
(2) $\mathrm{B}$ : complex qua ic $Q_{n-1}$ $r$ tube
(3) $\mathrm{C}$ : $\mathbb{C}P^{1}\cross \mathbb{C}P^{(n}-1$) $/2$ $r$ tube
(4) $\mathrm{D}$ : complex Grassmann $G_{2,5}(\mathbb{C})$ $r$
tube
(5) $\mathrm{E}$ : $SO(10)/U(5)$ $r$ tube
real hypersurface $N$ unit normal $n$ $\xi=-Jn$
$N$ homogeneous $\xi$
$\xi$ $N$ $\xi$ $\mathbb{C}P^{n}$
holomorphic circle $\xi$
$\xi$ $\mathbb{C}P^{n}$ totally real circle
homogeneous real hypersurface
3 $([\mathrm{A}\mathrm{K}\mathrm{M}])$ $N$ $\mathbb{C}P^{n}$ real hypersurface $N$ ho-
mogeneous $p\in N$ $\mathbb{C}P^{n}$
circle $\xi$ $\xi$
$(\mathbb{R}\xi)^{\perp}=\{\{v\in(\mathbb{R}\xi)^{\perp}\subset T_{p}N|\dot{p}_{v}(\mathit{0})=v$ pv
$\mathbb{C}P^{n}$ circle }}
homogeneous real hypersurface $0$
$\phi$ : $TNarrow TN$ $u\in T_{p}N$ $\langle\phi(u), v\rangle=\langle Ju, v\rangle$
6
$v\in T_{p}N$ $r$
2
$a_{1}=-\tan r,$ $a_{2}=\cot r,$ $a_{3}= \frac{1+\cot r}{1-\cot r}$ , $a_{4}= \frac{1-\cot r}{1+\cot r}$
$a$ $V(a)$
(1) A $\pi_{arrow^{\mathrm{J}}:}1$ $T_{p}N=V(a_{1})\oplus V(a_{2})\oplus \mathbb{R}\xi$
(2) $\mathrm{B}_{\Rightarrow^{\mathrm{J}}:}^{\pi 1}$ $T_{p}N=V(a_{3})\oplus V(a_{4})\oplus \mathbb{R}\xi$
(3) C,D,E $*\mathrm{f}\Rightarrow^{\mathrm{J}}:T_{p}N=V(a_{1})\oplus V(a_{2})\oplus V(a_{1})\oplus V(a_{2})\oplus \mathbb{R}\xi$
$\mathrm{A}\mathrm{I}$ $V(a_{2})=\{\mathit{0}\}$
$V(a_{1}),$ $V(a_{2})$ $\psi_{- \mathrm{i}\mathrm{n}\mathrm{V}\mathrm{a}}\mathrm{r}\mathrm{i}\mathrm{a}\mathrm{n}\mathrm{t}\text{ }\phi(V(a_{3}))=V(a_{4}),$ $\phi(V(a_{4}))=V(a_{3})$
$\circ$ fohation $V(a_{1})\oplus \mathbb{R}\xi,$ $V(a_{2})\oplus \mathbb{R}\xi,$ $V(a_{3}),$ $V(a_{4})$
tegrable leaf homogeneous real hypersurface $N$
totally geodesic $V(a_{3}),$ $V(a_{4})$ leaf
$\mathbb{C}P^{n}$ totally real totally geodesic $\mathbb{R}P^{n}$
totally umbilic hypersurface $V(a_{1})\oplus \mathbb{R}\xi,$ $V(a_{2})\oplus \mathbb{R}\xi$
leaf $\mathbb{C}P^{n}$ holomorphic totally geodesic
$\mathbb{C}P^{k}(k=\frac{1}{2}\dim(V(a_{i})))$ $\mathrm{A}\mathrm{I}$ real hypersurface AI
$A$ $\phi$ $\tan r$
circle
homogeneous real hypersurface $p$ $\dot{p}(\mathit{0})\not\in \mathbb{R}\xi$
$\dot{p}(0)\not\in(\mathbb{R}\xi)^{\perp}$ $\mathrm{A}\mathrm{I}$ 4 holomorphic helx
$([\mathrm{A}\mathrm{M}6])$ AII 6 helix
A $([\mathrm{M}1])$
– orbit
holomorphic helix $(\mathrm{c}\mathrm{f}.[\mathrm{M}\mathrm{A}])$
[3] Circle
circle
ffist standard embedding
$\iota$ : $\mathbb{C}P^{n}(c$)
$\mathrm{m}arrow$
al
$S^{\prime\iota()}n+1-1( \frac{n+1}{2n}C)\mathrm{u}arrow$
$\mathrm{C}\mathbb{R}^{n(n+)}1$
minim umbilic
parallel isotropic( 2
$\sigma$ $\sigma(u, u)/||u||^{2}$ – )
(1) holomorphic circle $\gamma$ $\iota 0\gamma$ $\mathbb{R}^{n(n+1)}$ circle
7
(2) totaly real circle $\gamma$ $\iota 0\gamma$ $\mathbb{R}^{n(n+1)}$ 4 holomor-
phic hehx
first standard embedding
4([AMOI]) non-flat K\"ahler $M$ $X$
$(\iota : Marrow X)$ $M$ $\kappa$ holomorphic circle
$X$ circle $\kappa>0$
$M=\mathbb{C}P^{n}$ $\iota$ St standard embedding
[MT] $HP^{n}$
$CaP^{2}$ first standard embedding
([AMOI], $[\mathrm{A}\mathrm{M}\mathrm{O}2]$ )
$b(n,p)=-1$
$\iota_{n,p}$ : $\mathbb{C}P^{n}(\frac{c}{p})\ni[z]\mapsto[\sqrt{\frac{p!}{\alpha!}}z^{\alpha}]\in \mathbb{C}P^{b(n,p)}$
Veronese embedding $\iota_{n,p}$ $z=(z_{0}, \cdots, z_{n})$ ,
$\alpha=(\alpha_{1}, \cdots, \alpha_{n})$ $z^{\alpha}=z^{\alpha 0}0\cross\cdots\cross z_{n}^{\alpha}\mathit{7}\iota,$ $\alpha!=\alpha_{0}!\cross\cdots\cross\alpha_{n}!$
$[\cdot]$ homogeneous coordinate
(1) $\mathbb{C}P^{n}$ $\mathbb{C}P^{b(n,p)}$ $P$ $([\mathrm{M}\mathrm{O}])\text{ }$
(2) $p=2$ $\mathbb{C}P^{n}$ $\kappa$ holomorphic circle $\mathbb{C}P^{b(n,p)}$
$\kappa\neq\frac{\sqrt{2c}}{4}$ 4 holomorphic hel $\kappa=\frac{\sqrt{2c}}{4}$
3 holomorphic helix $([\mathrm{A}\mathrm{M}3])$
$\mathbb{C}P^{n}$ holomorphic circle
(1) $P$ $\mathbb{C}P^{b(n,p)}$ $P+1$ holomorphic helx
(2) $P$ $\mathbb{C}P^{b(n,p)}$ – $p+2$ holomorphic
helix $p+1$ holomorphic helix
8
\S 4. circle $\text{ }$ length spectrum
2 non-flat circle
circle
i)2 circle congruent
ii)
\ circle congruence class
circle
circle congruence
class
5 $([\mathrm{A}7],[\mathrm{A}\mathrm{M}2])$
(1) congruent 2 circle $\gamma_{1},$ $\gamma_{2}$ $\kappa_{\gamma_{1}}=\kappa_{\gamma_{2}}$
length $(\gamma_{1})=\iota ength(\gamma 2)$
(1’) congruent 2 circle $\gamma_{1},$ $\gamma_{2}$ $\tau_{\gamma_{1}}=\tau_{\gamma_{2}}$
length $(\gamma 1)=^{\iota}ength(\gamma 2)$
(2) $\lambda$ $\kappa$ circle congruence class (mul-
tiphhcity) $m_{\kappa}(\lambda)$ $\lambda$ mul-
tiplicity
$M$
circle congruence class $Cir(M)$ \rangle length spectrum
of circle
$\mathcal{L}:cir(M)\ni[\gamma]\mapsto length(\gamma)\in \mathbb{R}\cup\{\infty\}$
$\mathcal{L}$
LSpec$(M)=\mathcal{L}(Cir(M))\cap \mathbb{R}$
length spectrum of circle $\kappa$ circle
congruence class $Cir_{\kappa}(M)$ $\mathcal{L}_{\kappa}$ $\mathcal{L}$ $Cir_{\kappa}(M)$
$LSpeC\hslash(M)=\mathcal{L}(Cir_{\hslash}(M))\cap \mathbb{R}$
length spectrum of circles
$\mathcal{L}_{\kappa}$ $\kappa$
$\mathbb{C}P^{n}(c)$ $\kappa$ bijection
$\Phi_{\kappa}$ : $Cir\hslash(\mathbb{C}P^{n}(c))\backslash \{[\gamma_{\kappa,1}]\}arrow Cir_{\frac{\sqrt{2c}}{4}}(\mathbb{C}P^{n}(C))\backslash \{[\gamma_{\frac{\sqrt{2c}}{4},1}]\}$
9
$C_{\kappa}$
$\mathcal{L}_{\kappa}=C_{\kappa}\cdot \mathcal{L}_{\frac{\sqrt{2_{C}}}{4}}\circ\Phi_{\kappa}$
[$\gamma_{\kappa,1}|$ $\kappa$ holomorphic circle congruence class
$\mathbb{C}H^{n}(-c)$ $\kappa(>\sqrt{c}/2)$
$\kappa$ circle congruence class $\mathcal{M}_{\kappa}$ bijection
$\Phi_{\kappa}’$ : $\mathcal{M}_{\hslash}(\mathbb{C}Hn(-c))arrow \mathcal{M}_{\sqrt{c}}(\mathbb{C}H^{n}(-c))$
$=Cir\sqrt{c}(\mathbb{C}H^{n}(-C))\backslash \{[\gamma\sqrt{c},1]\}$
$C_{\kappa}’$ $\mathcal{L}_{\kappa}=C_{\kappa}J$ . $\mathcal{L}\Phi\sqrt{c}^{\circ}\kappa$’
$\Psi$ : $Cir_{\frac{\sqrt{2c}}{4}}(\mathbb{C}P^{n}(c))\backslash \{[\gamma_{\frac{\sqrt{2_{C}}}{4},1}]\}arrow Cir_{\sqrt{c}}(\mathrm{c}H^{n}(-C))\backslash \{[\gamma\sqrt{c},1]\}$
bijection
$\mathfrak{c}_{\grave{\lambda}\mathrm{r}}(\mathrm{c}\mathrm{p}^{\eta}\mathrm{t}\mathrm{C}))$
$C_{i\Gamma}(\mathbb{C}\mathrm{H}^{t1}(<))$
$\mathrm{K}\simeq \mathrm{J}\mathrm{C}\int 2$
Naitoh’s parallel embeding $LSpeC_{\frac{\sqrt{2c}}{4}}(\mathbb{C}P^{n}(c))$
$Ls_{pe}c_{\frac{\sqrt{2c}}{4}}( \mathbb{C}P^{n}(C))=\{\frac{4}{3}\sqrt{\frac{2}{c}}\pi, \frac{4}{3}\sqrt{\frac{6}{c}}\pi\}$
$\cup\{\frac{4}{3\sqrt{c}}\pi\sqrt{2(3p^{2}+q^{2})}|p>q,pq$ is even,
$p$ and $q$ are $\mathrm{m}\mathrm{u}\mathrm{t}\mathrm{u}\mathrm{a}\mathrm{n}_{\mathrm{y}}$ prime}
$\cup\{\frac{2}{3\sqrt{c}}\pi\sqrt{2(3p^{2}+q^{2})}|p>q,pq$ is odd,
$P$ and $q$ are mutually prime}
10
bijection
multiphicity $m_{\kappa}(\lambda)=\#^{c_{\kappa}^{-1}}(\lambda)$ $\log(\log\lambda)$
Table for length spectrum of circles of curvature $\kappa$
11
Table for full length spectrum of circles
Table for length spectrum of circles of complex torsion $\tau$
\S 5. holomorphic circle
holomorphic circle
[A4] holomorphic circle
[A4] $[\mathrm{A}1],[\mathrm{A}5],[\mathrm{A}6],[\mathrm{G}]$
12
$\mathbb{R}^{3}$ $M$ 2
$\mathrm{B}$ skew symmetric operator $\Omega_{\mathrm{B}}$ $v\in T_{p}M$
$\mathrm{B}(u, v)=\langle u, \Omega_{\mathrm{B}}(v)\rangle$ $u\in T_{p}M$
$\mathrm{B}$
(6) $\nabla_{\dot{\gamma}}\dot{\gamma}=\Omega_{\mathrm{B}}(\dot{\gamma})$
$\mathrm{B}$ global vector potential 1
A $d\mathrm{A}=\mathrm{B}$ path $c:[0,1]arrow M$
path $E_{\mathrm{A}}$
$E_{\mathrm{A}}(C)= \int_{0}^{1}\{\frac{1}{2}||_{\dot{C}}(t)||^{2}+\mathrm{A}(\dot{C}(t))\}dt$
(6) $E_{\mathrm{A}}$ Eular-Lagrange
(6) B-(normal) trajectory
$M$ $\kappa$ $\mathrm{B}_{\kappa}=\kappa \mathrm{X}$ (K\"ahler )
– ( $\nabla\Omega_{\mathrm{B}_{\text{ }}}=0$ )
$\mathrm{B}_{\kappa}$ (6)
(7) $\nabla_{\dot{\gamma}}\dot{\gamma}=\kappa J\dot{\gamma}$
$\mathrm{B}$-trajectory $|\kappa|$ holomorphic circle
$\mathbb{C}H^{1}\cong H^{2}=\{x+iy\in \mathbb{C}|y>0\}$
$\mathrm{B}_{\kappa}=\frac{\kappa}{y^{2}}d_{X\wedge}dy$ global vector potential $\mathrm{A}_{\kappa}=\frac{\kappa}{y}dX$
B-trajectory
unit sphere bundle $v\in UM$ $\gamma_{v}$
(6) $\dot{\gamma}(0)=v$
$p\in M$ magnetic exponential map $\mathrm{B}\exp_{p}$ : $T_{p}Marrow_{-}M$
$\mathrm{B}\exp_{p}(u)=\{_{\gamma_{v}(||u||)}^{p}$
’
$uu\neq=0\text{ }\mathrm{t}\ovalbox{\tt\small REJECT}_{\square }0\text{ }:\ovalbox{\tt\small REJECT}_{\text{ }^{}\mathrm{A}}\mathrm{A}$
, $v= \frac{u}{||u||}$
magnetic flow $\mathrm{B}\varphi_{t}$ : $UMarrow UM$
$\mathrm{B}\varphi_{t}(v)=\dot{\gamma v}(t)$
13
magnetic flow
5 $([\mathrm{A}1])$ $\mathbb{C}P^{n}(c)$ magnetic flow $\mathrm{B}_{\kappa}\varphi_{t}$
strong smoothly conjugate $g_{\kappa}$ : $UMarrow$
$UM$
$g_{\kappa}^{-1_{\mathrm{O}}}\mathrm{B}_{\kappa}\varphi t^{\mathrm{o}}g_{\kappa}=\mathrm{B}0\varphi\sqrt{\kappa^{2}+c}t/\sqrt{c}$
6 $([\mathrm{A}1])$ $\mathbb{C}H^{n}(-c)$ magnetic flow $\mathrm{B}_{\kappa}\varphi_{t}$
i) rotation flow: $|\kappa|>$
ii) horocyclic flow: $|\kappa|=$
iii) hyperbohic flow: $|\kappa|<$
3 strong smoothly conjugate class $\circ$ $|\kappa|<$
$g_{\kappa}$ : $UMarrow UM$
$g_{\kappa}^{-1_{\mathrm{O}}}\mathrm{B}_{\kappa}\varphi t\mathrm{O}g_{\kappa}=\mathrm{B}0\varphi\sqrt{c-\kappa^{2}}t/\sqrt{c}$
$\mathbb{C}H^{n}(-c)/\Gamma$
magnetic flow
magnetic Jacobi magnetic flow
Anosov $([\mathrm{G}],(\mathrm{C}\mathrm{f}.[\mathrm{A}3]))$
unit sphere bundle
6
$\varphi\in Iso(\mathbb{C}H^{n}(-C))\backslash \{Id\}$ 1
$\rho$ translate $\varphi\circ p(t)=\rho(t+\omega_{\varphi})$
$\omega_{\varphi}$ [A1] 6
7 $\mathbb{C}H^{n}(-c)$ $|\kappa|<$ $\mathrm{B}_{\kappa}$
$\varphi\in Iso(\mathbb{C}H^{n}(-C))\backslash \{Id\}$ 1 $\mathrm{B}_{\kappa^{-}}$
trajectory $\gamma$ translate $\varphi\circ\gamma(t)=\gamma(t+\omega_{\varphi,\kappa})$
$\omega_{\varphi,\kappa}$
14
$\omega_{\varphi}$
$\omega_{\varphi}=\min\{d(p, \varphi(p))|p\in \mathbb{C}H^{n}\}$
$\omega_{\varphi,\kappa}$
Hadamard 2 $p,$ $q\in \mathbb{C}H^{n}(-c)$
$p$ $q$ holomorphic circle 1
$P$
$\omega_{\varphi,\kappa}\neq\min${$p$ $\varphi(p)$ holomorphic circle $|p\in \mathbb{C}H^{n}$ }
holomorphic circle
$(\mathrm{c}\mathrm{f}.[\mathrm{N}\mathrm{U}])$
$\omega_{\varphi,\kappa}$ holomorphic circle
holomorphic circle
compact
quotient $M=\mathbb{C}H^{n}(-c)/\Gamma$ $\mathrm{B}_{\kappa^{-}}$ trajectory zeta
$\zeta_{M,\kappa}$
$\zeta_{M,\kappa}(s)=\square \{1-\exp(-s\cdot\iota ength(\gamma\gamma))\}-1$
$0$ $\gamma$ $M$ $\mathrm{B}_{\kappa}$-trajectory( )
6 $|\kappa|<$
6 zeta ( Anosov
flow zeta – ) $\zeta_{M,\kappa}$ $|\kappa|<$
(1) $Re(s)>h(\kappa)=n^{\sqrt{c-\kappa^{2}}}$
(2) $Re(s)>h(\kappa)$ meromorphic
(3) $s=h(\kappa)$ simple pole pole
15
( 6 )
$\mathrm{B}_{\kappa}$-trajectory
8 $M=\mathbb{C}H^{n}(-c)/\Gamma$ $\mathrm{B}_{\kappa}$-trajectory
$|\kappa|<\sqrt{c}$
$\#$ { $\mathrm{B}_{\kappa}$ –trajectory $\gamma|length(\gamma)<\lambda$} $\sim\frac{\exp(h(\kappa)\lambda)}{h(\kappa)\lambda}$
2 $f,$ $g$ $f\sim g$ $\lim_{\lambdaarrow\infty}f(\lambda)/g(\lambda)=1$
magnetic flow $\mathrm{B}_{\kappa}\varphi_{t}$ topological entropy $h(\kappa)$ $p\in M$
magnetic r-ball
$\mathrm{B}_{\kappa}B_{r}(p)=\{\mathrm{B}_{\kappa}\exp_{p}(tv)|0\leq t<r, v\in U_{p}\mathbb{C}H^{n}(-c)\}$
$h(\kappa)=$ hm $\underline{1}\log(Vol(\mathrm{B}\kappa B_{r}(\cdot)))$
$rarrow\infty r$
$\Gamma$ $m$ $\nu:\Gammaarrow$
$U(m)$ L LMMM, $\kappa(s;\nu)$
$L_{M,\kappa}(s; \nu).=\prod\{\det(Im-\nu(\langle\gamma\rangle)\exp(-s\cdot\iota_{e}ngth(\gamma)))\}^{-1}\gamma$
$\langle\gamma\rangle\in\Gamma$ conjugacy class $\gamma$
free homotopy class Anosov flow $\mathrm{L}$ $-$
([AS]) $L_{M,\kappa}(s, \nu)$ $|\kappa|<$
(1) $Re(s)>h(\kappa)=n\sqrt{c-\kappa^{2}}$
(2) $Re(s)>h(\kappa)$ meromorphic
(3) $m\leq 2$ $Re(s)>h(\kappa)$
(4) $m=1$ (character ) $s=h(\kappa)+\sqrt{-1}t(t\in \mathbb{R})$ pole
$\gamma$
$\nu(\langle\gamma\rangle)=\exp(\sqrt{-1}t\cdot\iota_{e}ngth(\gamma))$
$L_{M,\kappa}(s;\nu)=\zeta_{M,\kappa}(s-\sqrt{-1}t)$
$Re(s)=h(\kappa)$ pole simple
16
homology class holomor-
phic circle (cf. [AS], [KS1)
$-$ Selberg zeta
$Z(s)=ZM,\kappa(S)=$ $\prod\{1-\exp(-(s+j)\cdot length(\gamma))\}$
$j=0\gamma$
zeta
$\zeta_{M,\kappa}(s)=Z_{M_{\hslash}},(S+1)/Z_{M,\kappa}(s)$
trace formuh
zeta 6
$\mathbb{C}H^{1}\cong H^{2}$
[H], [P], [IM]
$H_{\kappa}= \frac{1}{2}y^{2}(\sqrt{-1}\frac{\partial}{\partial x}+\frac{\kappa}{y})2-\frac{1}{2}y^{2_{\frac{\partial^{2}}{\partial y^{2}}}}$
trace formula $\omega_{\varphi}$ $\kappa$
$\omega_{\varphi,\kappa}$
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